Acute hyperglycemia abolishes ischemic preconditioning in vivo.
Ischemic preconditioning provides a powerful means to reduce myocardial infarct size in vivo and has been proposed to limit the extent of myocardial infarction in patients. In contrast, hyperglycemia correlates with increases in mortality after acute myocardial infarction. Thus we hypothesized that acute hyperglycemia alters the protection afforded by ischemic preconditioning, and this hypothesis was tested in acutely instrumented dogs subjected to a prolonged (60 min) coronary artery occlusion and 3 h of reperfusion. Ischemic preconditioning was elicited by four 5-min occlusion-reperfusion periods in the presence or absence of an intravenous infusion of 15% dextrose in water to produce acute hyperglycemia (plasma glucose concentration of 300 mg/dl). The dose-dependent effects of hyperglycemia on myocardial infarct size independent of preconditioning stimuli were further evaluated in dogs subjected to increases in plasma glucose concentrations to either 300 or 600 mg/dl. Infarct size (triphenyltetrazolium staining) was 24 +/- 2% of the area at risk in control dogs and was significantly (P < 0.05) decreased by ischemic preconditioning (8 +/- 1%). Modest degrees of hyperglycemia (300 mg/dl) had no effect on infarct size (34 +/- 4%) but abolished the protective effect of ischemic preconditioning (30 +/- 5%). In contrast, profound hyperglycemia (600 mg/dl) increased infarct size (44 +/- 6%). Hemodynamics and coronary collateral blood flow (radioactive microspheres) were similar between groups. Thus acute hyperglycemia adversely modulates myocardial injury in response to ischemia in vivo.